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BOrLOLi. \IhiLl, ana stewart 


General Notes 


1) 


2) 


3) 


) 


FMT has been written for the teacher, and for the student. Each 
Section provides worked examples to illustrate the objectives. 
Tiem cacticolemavyelse tnese ods a gulde in lesson preparation, and 
ites s CUCCI Gmc amGONlG!Seurevlews Of the topic. 

ivemrrtetenemaccrial 1S destoned to present terminology and 
new ideas in a simple, straightforward way. If the objective is 
Cle wiehyes taleds by the aGNeNoT: many students will be able to 
proceed individually with a particular section, while the teacher 
oot met MOS et terCcumtics. »§ [here 15 a needa for students to 
dey eLOpmche apa itva tLomuse: altextbook to wearn,oand’ for this reason, 
the assignment of selected sections should be an integral part of 
tiem cachingao.e the cours ex 
The graded exercise in each section should allow the teacher to 
SolccCEwsULLicilenteproplems tor reintoreement oiSthebasvc obyective. 
Many exercises also contain challenging problems for the more able 
student. 

Students should be encouraged to check all answers as they 

DrOgkessathrouphithe®exercises.. 
Each chapter is preceeded by a review and preview section. Comments 
sreumadeudumsbempcoinning of the teacher's manual on the use of these 
exercices. silt may be advisable to be familiar with the content of | 
these exercises when planning a course of study. 
Interest pieces and puzzles have been inserted throughout the text. 


The student should be made aware of these early in the year, and 


should be challenged to attempt them when wiemiceavoilable. Invite 





Review and Preview Summary. 


! 
_ Suggestions and notes. 


Chapter (page) | Lopics 








Tao) Algebraic addition and (i) Review or pretesting 
subtraction, substitution, for Chapter 1 
f(x) notation distributive} (ii) f(x) substitution used 
property. in sectLonm ies, 
Zo Wes ese)) Percentages, operations (i) General computation 
using BEDMAS. review 
(ii) An opportinity to use 
the calculator. 
3} (Goya) Algebraic manipulation, (i) Review of some ideas 
continued fractions. Seetionss1.1c anduceon 
(ii) continued fractions 
is an optional idea for 
the able student. 
4 (p.98) Slopes, coordinates (i) Should be used as 
of points on a line. review prior to linear 
work of Chapter 4. 
5 (p.120) Algebraic addition and (i) A good review prior to 


SE Ce RNS RE IE ES TEP I TE ELS IETS IT ITE TET EE APA EE PE PAS NERF I A PAI CETL SET EE EERO tp PLE RES 


subtraction(vertical 
form), solving of 
linear equations in 


one variable. 


solution of linear systems 
of Chapter 5 where vertical | 
addition and subtraction 
aAtLemusSecar 

(ii) Selected problems from 
Exercise 2 could be used 
as a review or test of 


equation solving techniques.| 





Ge tp +. 265)) 


(Gere tsnh)) 


8 (p.223) 


9 (p.261) 


10° (p2298)) 


et PEI TEA REEF AES St Da he FES RENE LES ENIAC AI IT IE PEN OTTO ALLTEL DE I TEE PSST CECE AE EBERLE I! EAE CIEE CORLL ONT COLES ELLE LE LEAL C CLEA IO LEE CA EO SAL ELLE OE SO CLO LC LCL CL LL A 


oe 
Distance between two 
points (analytic 
geometry) 
Constructions in 
geometry,Angles (in 
triangles and involving 


parallel lines) 


Networks 


Matrices, matrix 


equations 


Equations of lines, 


angles, congruence. 


(i) Should be used as a 

review prior to the analytic 
geometry of Chapter 6. 

(i) Some constructions are 
used in Sections 8.6, 8.8 
and the Review of 8 - these 
could be used as review 
at that time. 

(ii) The exercise on angles 


could be used orally to 





check student recall from 
past geometry work. 
(i) An optional set of 


exercises of interest to 


Paar 


the inquisitive,able student. 

(i) A review of concepts 
covered in Section 5.5 
which are needed if Section 
9.9 is to be studied. 

i) The angle and congruence 
concepts will be necessary 


in Chapter 10. 


ii) The equation review should © 


be used prior to Section 10.6 | 





Pie peoeey) 


12. (30) 


13 (p.364) 


Similar triangles, (i) All of these ideas will 
Pythagorean theorem, be used in Chapter 11. 
equations. 


| 
Distance from the origin,|(i) The distance calculation 
primary trigonometric | is necessary in Chapter 12. 
walvoce (ii) If the students have 
been previously introduced 
to angles in standard 


position, Exercise 2 is 


a good pretest. 


| | 
Computation @ This exercise is designed 


and attempting to complete 
the moves in the minimum 
calculated number of steps. 


| additional problem of 
obtaining a set of the discs 
Don't try too many discs! 

| 


Chapter 1 Algebra 
1.1 Product of Polynomials 1 period 


A) Objective: To multiply polynomials. 


B) Notes: 


(a) Most of the terminology and methods of this section 


should be familiar to the student. A pretest may show 


that studentsmarec competent in=thesspecial binomial cases. 


(b) The distributive property is used to illustrate the 
concept of “multiplying each term in one polynomial by 
each term in the other.” 

(c) Competence in multiplying binomials aids in factoring 


trinomialssany section 1.3. 


C) Selected problems should provide the necessary practice. The 


more able student may wish to investigate the pattern illustrated 


below: 
(x+1)° = 
(x+1)+ = 
on 
(x41) 
Gatyt 
(x41)? 


i} 


1.2 Common 


coefficients 
if 1 
1x+1 1 ah 
1x- 42x41 1 2 ah 
1x74 3x~ 43x41 1 3 3 il 


by studying the 
pattern at right, 
predict the products. 


Factor 1 period 


A) Objective: To factor polynomials containing a common factor 


in each term. 


B) Notes: 
(a) Review the distributive property. Stress that factoring 
is the opposite to expanding. 


3(x+2) = 3x+6 


(b) Emphasize that factoring is complete when no more variable 
or integral factors can be removed. 
bx” + 8x 
= Pex + 2x) 
variable factor remaining 
(c) All factoring problems may be checked quickly by expanding! 
(d) Note example 3 as an introduction to factoring by grouping. 
10x* - 5xy - 6x + 3y 
= (10x - 5xy) - (6x - 3y) Note the sign change 
necessitated by 
inserting brackets. 
The order of terms may be varied in a grouping problem. 
10x* - 6x - 5xy + 3y 
a ise) = (Gay = Sh 
Pv Cee = GN) NAS pe = Sh) 
(SEs S SyCere = ay) 


C) Use selected problems from 1 to 4. The more able student 


(10x 


should attempt problem 6. 


ioe actoning ax” + bx +c 2 periods 

A) Objective: To factor trinomials. 

B) Notes: (a) The basis for the grouping method is illustrated 
as follows: 


(pxt+r) (qx+s) 


= pax +psx+qrx+rs 
9x" + (pstan)x + (rs) 
LZ ~2 
(1) the product of these he product of these is 
factors is pars also pqrs 


Creo avicneuninomial, Age + 19x + 8, the product (1) is boxe G=" 48, 
The problem is to find two factors of 48, which will add to +19. 
W8 = 96 4°68 
= 2 x 24 
ze 4 x 12 


Gh ye aes Yee shey eS ike) 


wx. 7 


pea 


2 - 
6x + 19+ 8 Uscujeands) OeLo 
= ge + 3x + 16x + 8 decompose the middle term. 
=k Ce KXete we) +.C(2x + 1) The order does not matter. 


| 


(2% etal Gx) +6) 


(b)sAnalysis.and trial .is also a useful method, of factoring. 
This depends on the student's competence in multiplication, and 
on allowing sufficient time for practice, 
e.g. see Hao Kee asmLaAC Ors (Ol mLNe TOrMmnla3 Xs «nutes) ((2Kiie « ) 

oe Can ie aes), 


The possibilities are 


1 Or 


2 (eee) 2 eee) (OX geeel Ce 

(Bx7h 35 )1@esaaeels) (6x00 65) x 4871) 
* will have inner terms of 15x and 2x when expanded, and 
will leave a middle term of 13x if 15x is positive, and 2x 
is negative. 


pe oe es -'5' must! have’ factors. (3x -1)(2x+ 5). 


pein eS Raeton TeBh SA RraRw Tm Sesto Runa ta ee eet 
Seam SAM een te EN NR I tH ee. i 


Cone) fear: factoring problens, emphasize that common factors 





should be removed first. 





ne rn ee cee 


C Sufficient problems should be selected to allow the student to 
develop competence in factoring trinomials. Encourage the use 


of both methods! 


1.4 Factoring Special Quadratics i period 


A. Objective: (i) To factor a perfect square, yandgtherdi1 tcrencemos 
squares. 


(iis T Om actCGebyescoup ine. 


B. Notes: 
(a) Review briefly the recognition of perfect Squares such as 
x” + 20x + 25, and difference of squares such as NG, 
(b) Use this recognition to help the student to see: 
(i) the perfect square in eo ox LO ye 
and (ii) the difference of squares form after grouping 


e.g. (x* + 6x49) - y? 


9? 9" ape ree 


(x+3-y)(x+3+y) 


iiss 


(c) In grouping, note that sign changes are necessary in 
subtraction. 
e.g. 3 eae 


Bee oat) note! 
2 


U 


Agee 


[a + (x-2)][a - (x -2)] 


(atx-2)(a-x+2) note! 


C. Problems 1 and 2 may be done orally. Do a reasonable number 
of parts from questions 4 and 5 to expose the student to 


Pacvoringeby .’grouping"'. 
be Dividing a Polynomial by a Monomial 1 period 


A. Objective: To divide a polynomial by a monomial. 


B. Notes: 


(a) Illustrate the concept of factoring in division. 


e.g. ae Ine practice, 1s) Stal) 
én ates 2) advantageous to simplify as in 


example 2 and 3 where each term 
= x+2 
is divided by the monomial. 


C. Most of the problems may be done orally in this exercise. 


1.6 Dividing a Polynomial by a Polynomial 1 period 
A. Objective: To divide a polynomial by a polynomial. 


B. Notes: (a) Remind students that division by zero is undefined. 
This leads to restrictions on the variables: 


i.e. Dividing by x-5 implies x#5 


syd 


(bo) In Example 3, note the use of the term "Ox? 


Vi 
to ensure that like algebraic terms are in the 


same column for subtraction. 


C. Emphasize selections from problems 1 to 4. 


1.7 The Remainder Theorem 1 period 
A. Objective: To prove and apply the Remainder Theorem. 


B. Notes: (a) The emphasis should be on the use of the theorem 
for divisors of the form x -b, rather thaneaxe—0. 
(bo) It may be necessary to review the substitution process. 
shee wal eX 2) x 4 5x42 Xb) Ss Qe e FAs 2 
Use problems 1, 2, and 3 for this purpose. 
(c) Example 2 and problem 5 may be considered optional. 
However, students involved in mathematics contests 


should attempt these problems. 


C. Emphasize problems 1 to 4. 


el Gis The Factor Theorem 2 periods 
A. Objective: To factor polynomials using the Factor Theorem. 


B. Notes: (a) Emphasize the use as a factoring method. The 


application to equation solving is illustrated in 


Section 2.6, Example 4. 


ss 


(bd) Stress that factoring must be complete! 
sae Ce ae) <7 Oo Pee MP can be 
=e (xiti2)) (xiei) (x4 3) factored 
(c) The substitution in P(x) should be done in an 
Oecamauzedemanner.st.e.82( 1), )P(-1), PZ), Fl-2) sno. 
and should be done carefully. 
If P(x) = ee GE AGE then oniy Pp (=1) = 0, 
If P(-1) is evaluated incorrectly, the student will not 


be able to factor P(x) over the integers. 


C. Emphasize problems 1 to 7. (7i,j require more than one 
application of the "actor Theorem.) Problems 8 to 11 deal 

with the factoring of the sum, and difference, of cubes - an 
exercise for the more able student. Problems 12 to 14 apply 


the ideas from Example 2. 


1.9 Simplifying Rational Expressions 1-2 periods 


A. Objective: To simplify rational expressions. 


B. Notes: (a) Note the need for restrictions. 


. x - X + 
arty x - 3)(x +2) <= ——— from this line, there are 


: ees two divisors 
ae pS deo ome: ° isk 8p Quer 


(b) Emphasize the idea from Example 3: 
> Sacesta | this step may be omitted 
(-1) (x - 3 when the idea is mastered. 


es | 


Te. 


WW ]ps 
jt 

va 
1 


(c) Note the common errors outlined on p. 27. 


(d) Above all, for this section and the next three, 


14. 


emphasize the necessity of factoring first. This 


will help avoid some of the common errors! 


C. Problems 1 to 3 are suitable for oral discussion. Assign 


problems 4 and 5. 


Problem 6 poses more complicated ideas and prior examples may 


be necessary before assigning. 


al Aue) Multiplication and Division of Rational Expressions 2 periods 
A. Objective: To multiply and divide rational polynomial expressions. 


B. Notes: (a) Review simpler multiplication and division using 
problem i of the exercise. 
(b) Stress the necessity of factoring! 
(c) To avoid incorrect "cancelling" in division, invert 


the divisor before factoring as in Example 2. 


C. Assign selections from problems 1 to 5. For the factoring in 
problem 5, suggest that any work required be done at the side 


rather than in the middle of the problem. 





Sy ee iy eee Factoring 
x+2 yen ae Grea Gee oe (3) (22). ae 
(aCe) (xt) (3xXt=s1) (ae) = (3x - 1x) + (6x-2) -1,+ 6] 
x+2 X x(x - 2) v | 
Ne =0x (3x -1) 4+°208x.-11) 
= Gre) ea ee ae ~ = (3x -1)(x+2) 
x ee 


a Insert these factors 
into sSolutionvatelenue 





ae 


1.11 Least Common Multiple 1 period 
A. Objective: To determine the LCM for polynomial expressions. 


B. Notes: (a) This is a necessary concept for determing the 


lowest common denominator in Section 1.12. 


C. Emphasize problems 1 to 3. 


1.12 Addition and Subtraction of Rational Expressions 2-3 periods 
A. Objective: To add and subtract rational expressions. 


B. Notes: (a) Stress the use of the LCM to obtain the least 
common denominator. 
(b) Note the use of brackets in the examples. 


e.g. Example 2 
(2w rotten GOW sels) o (w = @z_ bracket the numerators 
4 5 


rbalietohne 


a Stew n) be dd 10(w - 5) Remind students to 


= ea (i) use the distributive 
_ 10w -15+ 12w - 4 - 10w + 50 property. 


20 (ii) obtain correct signs 
in subtraction. 


GC Assign problems from 1 to 7. Problem & combanes/ operations to 


provide more challenging questions. 


A thought for problems such as 8(e) 


5 fe 6) 2 hae multiply numerator 
1 - oe 2 bey 3 x 
pala ud BOT XP 7 BO ESTES _~ and denominator by 
Me See 7 oe the LCD. 
X x2 x xe 
Z 
= Lo Mee now factor and 
(dy GE AS Ga 


simplify. 


aor 


Chapter 2 The Real Numbers 1 period 


2.1 The Number System 


A. Objective: To define and graph sets of real numbers. 


B. Notes: (a) Review set development briefly i.e. N, W, I and Q. 
(b) Use the method of Example 2 to show that a periodic decimal 
can be written in the form =, b#0 which is the definition 
for a rational number. 


(c) Stress that -2&x & 3°is equivalent to x = -"2 and “x 2 3. 


(d) Review: AUB 


} x | x€&A or x €B or xeEA and Bf 


ANB 


i 


fx | x@A and xe B| 


(e) Note the method in Example 4 where each set is graphed, and 
from these graphs the union and intersections can easily 
be seen. Overhead examples assist greatly in presenting 


examples such as these. 


C. Use selected problems from 1 to 6. In problem 2, the student 


may be encouraged to note a pattern in the results. 


Efe este Ousaeee Add a few of the type 
ese, ey 
OF. 206 OO bnmO. 2005 
number of 9's equal to see if they can 
to length of period discover this pattern. 


Problems 7 to 10 may be assigned to the more able student. The 


results for prohlem 8 are interesting. 


ie 


2.2 Properties of Real Numbers 1 period 


A. Objective: To familiarize the student with the properties of 


real numbers. 


B. Notes: (a) A prepared overhead showing the form of the properties 
Should be displayed while numerical examples are 
used to illustrate the meaning. 
(b) Encourage the student to note this section so that it 
can be referred to as the properties occur in examples 
throughout the text. 
(c) Interested students should prepare a set of posters to 


permanently display these properties in the classroom. 


C. Selected problems should be orally done with the class (with 


the properties displayed on an overhead.) 


Zens Linear Equations 1 period 
A. Objective: To solve linear equations. 


B. Notes: (a) This should be review for all students. 
(bo) Note particularly the careful steps to be taken in 
Example 1(c) 
(i) 6 X F(2x-5) - 6 XF(x+3) = 2% 6 


Watch that student 
does not introduce a distributive property for 


multiplication. i.e. 6 X 5X 6(2x- 5) 


eee (2X85 (et) = 12 
4x -10-3x-9 = 12 


watch this sign! 


18. 


C. Use a suitable selection of problems from 1 to 4. Problem 5 is a 


useful challenge for students at this level. 


2.4 Linear Inequalities 1 period 
A. Objective: To solve linear inequalities. 


B. Notes: (a) The concept of reversing the inequality symbol 
when multiplying or dividing both sides by a negative 
should be stressed. 


e.g. -3x rh) 


Zu the symbol “is reversed in 
a, i 
= ? aa this step - not after the 
division is complete. 
eS 


C. Use selected problems from 1 to 5 to practice these ideas. 


Problems 6 and 7 will challenge the more able student. 


Cia Absolute Value EoZeDeLLods 


A. Objective: To define the absolute value of n, and to apply 


the definition to solving equations and 


inequalities. 


B. Notes: (a) The steps in solving examples must be carefully 
developed particularly in the solution of inequalities. 
e.g. Example 3 Solve and graph [x - 4 £2, xé€R 


solution: Either 


r OR ii -4)>0 ‘Done 
(i) (x-4) SOs ee eer ee *~ implies 
x< 4 xe h 
definition ,’ |x - 4 |= =i (ieee i |x-4| eae 


but since [x - 4 — 25 but since | x ~ |e 2 


uth. 


Ssubstituiiony e- (x —4) <2 i eel 7. 
a ae 
x= 2 a 6 
eee ana x cH) OR (x = 6 and x= 4) 
The solution set is A 8 B 
the union of A 
and B. 
A | parr 
! (a es 4 S G 7 
B + rrr ee 
{ bezeirenlii¢at 5 Ny fa7 
AUB —_—_ 9 eo 


7 
9-4.the solution set is {x | 2 = se (Se 6 } 


(b) Some concepts of this section may not be suitable for 


all students at this level. 


C. Problems 1 and 2 are suitable for oral discussion. Select 


sufficient parts from problems 3 and 4 to practice the concepts. 


The definition following problem 4, and problems 5 and 6 should 


be assigned to the more able student. 


2.6 Quadratic Equations Solved by Factoring 2-3 periods 


A. Objective: To solve equations of degree 2 or 3 by factoring. 


By. 


B. Notes (a) Introduce terminology 





Equation degree name number of roots 
x 4 5 = 7 1 linear 
Ra ay Ae = @ 2 quadratic 
x? = 9x = 0 3 cubic M 


ee 
this column can be completed 


as examples are studied. 


(bo) Emphasize that one side must be Zero for the factoring 
concept to apply. This is illustrated in Example 2 and 
3. Stress the simplification of equations before 
attempting to factor. 

(c) The solving of quadratic equations should be the main 


emphasis at this level. 


C. Stress problems 1 to 4 as a first assignment. When complete, 


and if time permits, Example 4 and problem 5 may be covered. 


Problems 6, 7 (an interesting challenge), 8, and 9 may be 


assigned for the more able student. 


2-7 Quadratic Equations Solved by Formula 2 periods 
A. Objective: To solve quadratic equations by formula. 


B. Notes: (a) The method used to develop the formula is numerically 
illustrated in Examples 1 and 2. Since a perfect square 
is required on the left side, some practice should 
be provided in "completing the square". 

e.g. State the value to be added to complete 


the square. 





TN 


ee ar 4 ~__._.38) develop ithelideasthat 


ao 


oer gt Ate “this value is equal to 


(F coefficient of sai 


(b) An alternate development of the quadratic formula: 
Se iS or a#0O 
ax” + bx =-c 
Ze 
X4a~e Yarx” + 4abx = - 4ac 


si ee eee eee eee ee Lac 
Zz 


seer = b -4Hac 
DSc as ey 2 ae Shae 
2ax = ree mime 
+ 2 
ag esd he - Hac 


2a 
(c) Note that a # 0 since ax” +bx+c = 0 would become 
bx +c = 0 which is a linear equation. 


(d) In using the formula, the right side of the equation must be zro 


(e) Illustrate that solving by factoring should be 


attempted first since the solution is,usually simpler. 
pee ihe see 


e.g. Oy ee a0 ans gy Digi fac Caz 3 
oa 
(2xcte1 (x9) =5 0 OR _ = STLE : anh 
A Bas Oe Ua ies 
ees 
= 4 
=12 om 
eke) « OG x = mn 
See OF: x= - 5 


C. Select sufficient problems from i to 15 to allow student to 


develop competence in using the formula. 





ee a penser se ET TTT CENCE SATE sey, 


TEST THE SOLVING OF QUADRATICS AT THIS POINT. 


20 


2.8 Quadratic Inequalities 1 period 


A. Objective: To solve and graph quadratic inequalities. 


B. Notes: (a) Note the use of factoring to solve inequalities 
- one side must equal Zero. 
(bo) Careful study of Examples 1 and 2 should illustrate 


the necessary steps. 


C. Assign carefully selected problems from 1, 2, and 3. 
Problem 4 is for the more able student since more cases must 
be examined. 
e.g. 4(a) Cie xe ee mandexa te Onandext+ Jeon 
OR 
(Ii) exe 0 anda xl Or anda xe aco 
OR 
(119) xo> On andsx ls Ce Os andiexe tame nO 
OR 


(iv) x 770 and x18 770 andix.-sje-ano 


2.9 Radical Expressions 1 period 
A. Objective: To simplify radical expressions. 


B. Notes: (a) Emphasize radicals with index 2 understood. e.g. 40, 
and the fact that in this case the symbol,¥ , 
represents the principal (positive) square root of 
the radicand. 
This leads to two basic ideas 
(i) since the index is even, the radicand must be positive 
e.g.4/x-2 implies x2 2 


vas implies b > 0 


2 
Gi) fey = x? xy y2 0 


= | x] fy x may be negative, which is 
— 


acceptable in the original 


the absolute value since xe > 0 always. 


bars ensure a 


positive value for xy 


(b) Most of the ideas in the examples should be a 


review for students. 


Go) Problems 1 to 5 are suitablesfor onal discussion. Assign 
a suitable selection from problems 6 to 10. (10g,h,i are 
useful for Section 2.10). Problem 15 may be assigned at this 


Cie woe naconjunctlonawith wection 25 11% 


2.10 Rationalizing the Denominator 1 period 


A. Objective: To rationalize the denominator in radical expressions. 


B. Notes: (a) The use of calculators has reduced the need for this 


operation as a method of simplifying computation. 
C. A suitable assignment might contain 2b,c; 3b,e,f,h; and 
Pay Cry 
2:11 Radical Equations 1-2 periods 


A. Objective: To solve and verify radical equations. 


B. Notes: (a) In determining the domain of the variable, two 
ideas must be considered: 
GOs A (wm) , the expression (a )= 0 
(ii) division by zero is undefined. (Example 1(d)) 
(b) Example 2 provides an initial illustration, but before 
considering Example 3, provide an additional 


example to illustrate an extraneous root. 


e.g. pl xo Geae pera ep mat (0) AA pees Se 
Vx+12 = -4 
x+12 = 16 


x = 4 d&-Z— note: 4 2-12 


Verity’ gese: NY + 12+6 RS} 


16 +6 2 


=6 10 
eo. 2 is an extraneous root. 

In this example, the line ¥x+12 = -4should be noted 
Since the symbol, , represents a positive root. However, 
this cannot be seen in a line such as 

N2x-5 = x -4 since we do not know if x-4 is 
positive or negative. 
(c) In Example 3, stress the careful squaring of the 
expression (3- ¥x+2) as a binomial. 
e.g. (3-4x+2)* = (3-¥x42)(3 -Yere) 
= One 6Vx+2 + (x + 2) 


see problem 15, Exercise 2-9 for practice in this step! 


C. Problems 1 and 2 provide oral practice. A suitable selection 


should be made from problems 3,4, and 5. 


aay 


2.12 Applications of Real Numbers 2-3 periods 


A. Objective: 


B. Notes: 


(a) 


(b) 


Cex) 


To solve a variety of problems using the concepts 


Of this chapter. 


The formulas D = RT, R= 2 avd T= 2 should 
be reviewed prior to considering Example 2. 
Stress the use of statements to introduce the 
quantities and units represented by variables. 
Example 3 and the related problems 19 and 20 may 
be optional depending on the emphasis given to 


Sectionez .os 


C. The exercise may be split into three sections: 


(i) Problems 1,2,4,5,6,7 - a variety of real number problems. 


(ii) Problems 8,9,10,11,12,13 - word problems involving the 


ideas of Example i plus area 


concepts. 


(iii) Problems 3, 14,15,16,17,18 - problems involving distance, 


rate and time. 


ZO 


Chapter’ 3 FUNCTIONS 
3.1 Function Notation 2 periods 


A. Objective: To define a function, and use various function 


notations. 


B. Notes: (a) Note from the definition, that if A is the domain 
of "f£", then, each element. x € A is associateduwith 


a value f(x) in the range of "f". See Example 2(c). 


C. The examples and exercise problems may be taught in two sections. 
(i) Introduction and Examples 1 and 2 followed by selected 
parts: of sproblemsia 2,0 onal 
5,6,7,8,9 (problem 10 may be included) 
(ii) Examples 3,4,5,6 followed by 
problems 34 onal 11s, U2) lone 
Problems 17,18,19,20, if assigned should be preceded by examples. 


e.g. Given f(x) = care? and g(x) = x-1, determine 


(a) gl[f(2)] (b) fle(x)] 
solutions 
2 as U-———. substitute 
Gy) vay Se @ Cb.) fhe Ge) eae Geet) FOne xen 
D edits?) 
= 6 =>. (y= Ie) eetee 
26) amo. —a1. = Se Boe 8 


i) 
Nn 


Wie 


6, ceGraphssof functions 1 period 


A. Objective: 


B. Notes: 


(a) 


(b) 


(ep 


To -zraphn functions. 


Stress that the domain of the function must be noted 
when graphing. This is illustrated in Examples 1,2 and 
Note that the statement f(3) = -2 implies an 

ordered pair (3,-9. 

Emphasize the rewriting of equations such as 


f(x) = sc -j into ithesform y = Sei? e alee 


C. A suitable selection of problems might include 1 oral; 2b,c,f; 


Ba, craic. 14. arid 45! 


Problems 7 and 8 are for the more able student. 


3.3 New Functions from Old Functions 2 periods 


A. Objective: 


B. Notes: 


(a) 


(dD) 


(c) 


To investigate the graphical relation between the 
functions 


Vem Ck pV eg (Xx) rs vem eCi Keen y eer (ace ete 


These investigations introduce the ideas of 
transformations as applied to graphing. 

The class may be divided into three groups with 
each group investigating one of the given functions. 
The results could be presented for each problem on 
the overhead. 

Begin the completion of the table for problem 1 

as a group. This will get the students started on 


thiesnriueht) track. 


28. 


(d) The mapping notation used in later transformation 


work may be introduced at this time. 


16 6 ey = et eXdetad ye eee 
y = cf(x) (xGyJ0 =e (xen 
ye=rci (x end (xpy) Nw cy» 

PE 


This notation is convenient for future sketching. 


C. Problems might include™1m@(one™function);) 2a, 0,1. 


3.4 Relations 1 period 
A. Objective: To define and graph relations. 


B. Notes: (a) Define "Cartesian Product", A XB (read A cross B) 
as the set of all ordered pairs (x,y) where x € A and 
y €B. 
Note that most of the relations (the sets of 
ordered pairs) considered in this text are 
subsets of RXR - that is, the elements of both 


the domain and range must be real numbers. 


(bd) Note the vertical line test to determine if the 


graph of a relation represents a function. 


(c) Rather than assigning the graphing in problem 6, 
the teacher may wish to cover the graphing of 


linear inequalities in Section 5.9. 


C. Emphasize problems 1 to 5. Suggested graphing problems might 
Dem aleD Cy Cs tt pee. 


Zo. 


sree) Inverses of Relations and “unctions 1 period 
A. Objective: To define and graph the inverse of a relation. 


B. Notes: (a) Emphasize that the inverse of a function or relation 
is obtained by interchanging the components of the 


ordered pairs. 


This idea can be extended to the equations 


of the sets as well. (See problem 7) 


Ps F interchange NE 
2° lpr anp oS, x ond) X= y+3 
Sar 
(1,4) | (ites) verify that 
these pairs 
ees (nom, satisfy 
paers alge’ §' 


(bo) The concept of "reflection" in the line y = x may be 
extended to introduce the mapping notation 
(x,y) ——» (y,x) {See Section 9.7 and summary 
enep.e29 20% 


C. Discuss orally problems 1 to 3. Assign a selection of problems 
from 4 to 6. (In graphing problems, sketch the line y = x 


to emphasize the reflection property.) 


3.6 Applications 


A. Objective: To sketch functions from everyday situations. 
B. Notes: (a) In the sketches, show the dependent value on the 


vertical axis. 
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(b) Divide the class into groups to discuss the nature 
of the sketches for the assigned functions. Each 
group can prepare one sketch showing their opinion 
of the form of the graph. If there is 
disagreement when the sketches are posted, 


discussion should be continued. 


Some guidelines for group discussion: 

(i) Is the graph a straight line or curved? 

(ii) Is their enough information to show any scale 
on the sketch? 

(iii) Does the function increase or decrease or some 
of both? 

(iv) How might one verify the proposed sketch? 

(v) What other variables might affect the shape? 

(vi) Are there maximum or minimum points? 

(vii) Is there a specific domain or range for the 
graph? 

Applications of linear functions are considered in detail in 


Section 4.4. 


oe 
Chapter 4 The Straight Line 1 period 


4.1 Defining and Graphing the Straight Line 
A. Objective: To graph a straight line given its equation. 


B. Notes: (a) The equation of a straight line is often referred to 
as a linear equation - the variable terms are of the 


first degree. 


aoe ne, 


Be —q_— nee 
3x4+:2y 4.5 =00 The exponent 1 is 


understood. 

(bo) A minimum of two ordered pairs is necessary, but a 
third provides a check that the points lie ina 
straight line. 

(c) Stress that the intercepts are simgle values, 
not ordered pairs. e.g. 

3x+2y-6 = 0 Ssctmy, = 0, sthenexa=ez 
The intercept as 2, not (2,0). 


(d) Emphasize the labelling of axes in all graph work. 


C. Note problems tg,h, 2f,g, 3,4,5, amd 6, which refer to lines 
parallel to one of the axes. In problems 9i,j,k,1,m, andn, 
the student should simplify first. 

Problems 1,2,3 in Exercise 2 of the Review and Preview to 


Chapter 4 may also be used here. 


SZ. 


4.2 Determining Equations of Lines 2-3 periods 
A. Objective: To determine the equation of a given line. 


B. Notes: (a) This is essentially the beginning of the students 
work in analytic geometry. The basic idea is that 


between any two points on a straight line, the slope 


is a constant. Review the definition and formula for 


siope: 
ne rise = oz the order of sub- 
<— a e we traction must be 
eee | ox Payee hy the same for rise 
a Xo ~ Xy X41 - Xo and, run. 


See Review and Preview Chapter 4, Exercise 1. This 
exercise including problems 1,4,5 and 6 may be a good 
preview for the exercise in this section 

(b) The most used forms of the straight line equations are 
i) Ni Ae = m(x - x,) (isi) ety Seine et G1) P Ax Byes cco 


(c) Rearranging the form Ax+By+C = 0 to y = oe IG 


B B 
(that is in the form y = mx+b), the student should 
note that 





- This idea is useful in determining the 

Slope of 5x+2y-6= 0 asmM= 2. 

C. Problems 1,2,3 may be done orally. A substantial selection of 
problems should be assigned from questions 4 to 9 inclusive. 
Problem 10 reviews the idea that f(5) = 7 implies an ordered 
pair (5,7). Problems 11 and 12 use the forms y = m(x-a) and 
i + - = 1 respectively. Students should note that both types 


can be done using the form ey ae m(x - x, ) 


i .Cha GL) M8 3 eae ey implies the point (4,0) 


5D: 


Pe eae-e > ebeoe implies two points (3,0) and (0,7), and 


therefore the slope can be determined. 


Problems 13 to 16 provide a challenge for the able student. 


Problems of this type are included in Exercise 4-3. 


4.3 Parallel and Perpendicular Lines 2 periods 


A. Objective: To apply slope concepts involving parallel and 


perpendicular lines. 


B. Notes: (a) The proofs may be illustrated with numerical examples 
in order that the student may get on with the 
applications. Perhaps the more able student might 
be encouraged to work through the proof: 

| Calculating slopes and describing 


bai the relationships between the lines 
ij 








-- ¥ at left should illustrate the 
/ concepts 


wi (9) 0,1 0, eat 
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C. Problems 1,2,3 may be done orally. Problems 5 and 6 should 
provide one assignment. Problems 7,8,9 introduce the idea of 
proofs using analytic methods. For the able student, a selection 


may be made from problems 10 to 14. 


ae 


4.4 Applications 2-3 periods 


A. Objective: To apply linear functions and their graphs 
a DO) 








practical applications. 





B. Notes: (a) In graphing, emphasize 





the points noted at right. 





It is also a good idea 
to Title the entire 








graph. 
(bo) Before graphing, the limits of the ond bite should be 
established so that a suitable scale can be chosen 
Tor each axis. Two points: 
(i) the larger the scale, the easier it is to read 
information. 
(ii) the scale can be different for each axis, 


but it must be clearly indicated. 


C. The lessons and assignments may be divided into three units: 
(i) Example 1 followed by problems 1,2,4,10,12,13 
Note that two pairs are given which allow the linear 
function to be graphed, and the slope to be calculated. 
(ii) Example 2 followed by problems 3,5,6,7,8,9,11 
Note that only problem 3 requires graphing. For 
all problems, determine the equation first using 
the method of Example 2(a) 
(iii) Example 3 followed by problems 14 to 18. 


This idea may be treated as an optional topic. 


See 


Chapter 5 Linear Systems 


5.1 Systems of Linear Equations in Two Variables 2-3 periods 


A. Objective: To solve linear systems in two variables. 


B. Notes: 
(a) Illustrate 
COetiaueae mulciple” of a linear 


equation is the same line. 


(ivwetnateadding: of subtracting e.g. 


equations 1, and 15 » yields an 
equation, 13, passing through 
the same point of intersection 
This idea is used in 


Algebraic Method i. 


5 Be te ay are both 


Satisfied 
by (2,-1) 
and (0,5) 


6x + 2y = LO 


2x tay a= intersect 
3x + 2y = 8 ay (ack) 
poeta y = 134 
also passes 
throushai(2.4). 


(b) Emphasize that the "substitution" method should be used 


only when it is simple to isolate a variable in one 


equation. 
@.g. 2x+ 5y = 3 (1) ZK aN 
xer2yi= 5 © 3x - 4y 


From @) » ee N ee | 


3 
2 


from () , y = 2%¢% 


® 
@ 


ry 


an easy step. is not easy. Use method 1. 


(c) The ideas in this section are important enough to warrant 


testing before proceeding to the applications. 


| 


20%. 


C. Problem 1 provides an oral drill on the addition or 
subtraction method. In problems 4 and 5, the students are 
allowed to use the method of their choice, but should be 
encouraged to try both methods. If assigning parts of problem 7, 
illustrate first the idea of simplifying equations using 
Diteuligngel here’ - 
e.g. 0.3x+0.7y = 1 becomes 3x+7y = 10 “When multiplied pye107 


3 + 5 = 2 becomes 2x + 3y = 12 when both sides are multiplied by 6. 


Problem 9 should only be assigned to the more able students. 


5.2 Applications of Linear Systems in Two Variables 2-3 periods 


A. Objective: To solve problems using linear systems in two 


variables. 


B. Notes: 
(a) A careful selection of the problem types is necessary. 
See Section C below for some suggestions. 
(b) Stress the use of two variables even though it is 
possible to use only one. 
(c) Emphasize the form of solution 
e.g. Let ex represent une snc ster sere: 


(include units) 
HeUSY "LrepLeSeim cilcass. os eneterens 


ecu (oe eS) @ i 
? @) 


* Since the students findithis part to be the most difficult, 


OXRamn) 


perhaps assign only this much of each problem. After discussion, 


the students can complete the algebraic solution as a second step. 


Wee 
C. Suggested assignments: 
(i) Problems 1 to 7 and #10 suitable for all students. 
(ii) Problems 8,9 suitable after reviewing briefly the 
fFoldiowinge: (a )uo-9% =.0.09 


(b) 0.09x+0.07y = 50 becomes 9x+7y 


5000 
when multiplied by 100. 
(c) I = Prt“ ~time(one year in these problems) 
rate of interest 
interest principal 
(1 imse)s Problems.s! 1,142,139. are .suitable iff the first, is discussed 
with the class as an example. 
(iv) Problems 14 to 19 may be assigned using Examples 1 and 2 
for reference. 


(v) Problems 20 to 24 are suitable if the first one is 


discussed as an example. 


5.3 Systems with Non-numerical Solutions _ 


A. Objective: To solve systems of equations for non-numerical 


solutions. 


By sNotes: 
(a) Strictly an optional section for the able student, who 
may appreciate the solving of problem 2} to obtain a 


formula for the solving of linear systems: 


ire. sgads2hde 2182 gre e— (1 C18) 
a ai eee te 2 2x+ 5y = 18 ' 5-718 
fess 
= Sas 
= -1 


a 8 so » 
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(b) Reference to these types of problems is made on 


page 141, section 5.6. 


5.4 Systems Of Linear Equations in Three or More Variables 1 period 


> 


Objective: To solve systems involving three or more variables. 


B. Notes: (a) An optional topic, but a suitable challenge for the 
better student. 
(b) The student should note thatthree equations are 


required if three variables are to be found. 


5.5 Basic Matrix Operations 2 periods 
A. Objective: To add and multiply matrices. 


B. Notes: (a) The terminology and definitions of operations are 
clearly explained. Some practice is necessary to 
become competent with the "row-by-column" definition 
of matrix multiplication. 

(b) The identity matrix ( 1) occurs in many of the 
problems in future sections. Stress that this matrix 
has the same properties as the multiplicative identity, 
1, in real number multiplication. 

(c) The student should be made aware that equal matrices 
must have the same dimensions, and that 
(a P ) = ( ee) iffand only if av=.3) be-e-l i ce—m5 
andede-m07 


Bo 


C. Note the difference between multiplication in problems 3 
(the multiplication of a matrix by a real number) and 4 (the 
multiplication of matrices). Problem 5 provides some interesting 


Bhouenisetor sthe more ableMstudent. 


5.6 Determinants and Inverses of 2 X 2 Matrices 1 period 


A. Objective: To find the determinant and inverse of a given 


PrxXere Machi x. 


B. Notes: 


a bd 


ae note 


(a) To remember the determinant of M = ( 


the “cross products” py, ) 
Coa 


(bo) Stress that the product of inverses is the identity 


element in real number multiplication also. 


1 Cue 3). x : 


=a 
5) Se 
identity elements in 


2 -1 se! ({ +) gy multiplication. 
pos 5 -2)/° \o 1 


(c) Example 1 illustrates numerically the method of finding an 
inverse for a given matrix, while Example 2 (which requires 


the methods of Section 5.3) develops a formula. 


agitb = ee d ated Ss 
If M = ( Pe at | Se para ad - be This step 


Cae. 
-c a “factors” 
ad - be ad - be Behe ares 


real number 
: 4 5 a ols ad -b 1 
this is det M~? = aa =i 2 RAND 


This illustrates that if 1 ( Gyee—) 








M is to have an inverse, then SARE det M 
det M # O. 


-Cc a 


AQ. 


yo 


a D 
Note: from M = » switch 
Cc ed 


"a and. “d"' ,» and) change) themsigns 


of Way and Vette 


C. Suitable problems should be selected. 


5 +7 


A. 


Solving Linear Systems Using Matrices 1. period 


Objective: To solve linear systems using matrices. 


B. Notes: (a) In the introduction and Example 1, note the basic 


concept of multiplying both sides of an equation by 
the same thing - in this case the inverse of the 
coefficient matrix. 

(b) As noted in the preamble to Example 2, the idea is to 


operate on the rows to obtain the row reduced echelon 


form, 
a0. “0 Cy 
ten | me Co which translates to the three equations 
cena: 5) 1x+0y+0z = c, 
Ox+1y+0z = Co 
Ox+Oy+1zZ = C3 


which translates to the equivalent 
System x= 6G, y = Co » ZF C3 
to solve the problem. 
(c) Note that steps 2 and 3 of ene selementatcy row operations 
correspond to techniques used in solving systems by 
addition or subtraction. 
(ad) The method outlined in Example 2 is cumbersome, but, with 
practice and mental combination of steps, can be greatly 


abbreviated. 


4l. 


C. At this point, only a few of each type should be tried. 


5.8 Applications of Matrices 
A. Objective: To apply matrices to problem solving. 


B. Notes: (a) The examples suggest that the section be separated 
into two units if covered: 
(i) Example 1 and problems 1 to 3. 
(ii) Example 2 and problems 4 to 7. 


The students may enjoy the coding problems! 


5.9 Systems of Linear Inequalities in Two Variables 1-2 periods 


A. Objective: To graph systems of linear inequalities. 


B. Notes: (a) This technique is particularly necessary if the 
following two sections on linear programming are 
COmDeECOVeETEC. 

(b) Encourage the use of intercepts in the graphing 
of thellines-~ 

(c) The idea of rearranging the equations as in 
Example 2 must be practiced if it is to be used 
successfully. 

(d) Before assigning problems, an example of the form 


x2 -5 or y < 3 should be considered. 


C. Oral discussion of problems 1 to 3. Assign a reasonable selection 
of parts from problems 4 to 6. 
Problem 8 provides graphing which leads to the concepts of 


Securon 5. 10 and =5 «11°. 


wz. 
5.10 The Vertex Theorem for Regions 1 period 


A. Objective: To illustrate and apply the wertex theorem 


for regions. 


B. Notes: (a) The theorem can be illustrated using a region on 
an overhead, and several sets of parallel lines 


on separate acetates. The same scale should be 
Bi( 3, 
APRA 
RAGNRONCSE2) 
CRINANYE TE 
IN y 


NG@N Sala 
SENSED 
SSA Nee 
UMM save Le 
S| Sa is ee 
i Sushe sees 
MiG Wi Selena 
P a ede This may be set on top of 
ASC the region overhead to 
BS 


DS illustrate the maximum 


SPS and minimum cases for 
is 
ai 


used in all cases. 
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C. Select suitable parts from problems 1 and 2. Problems 3,4, and 5 


introduce the idea of graphing the region first. 


43. 


§.11 Linear Programming I-2 periods 


A. Objective: 


B. Notes: 


(a) 


(b) 


fc) 


To apply the vertex theorem for regions to linear 


programming problems. 


Complicated problems - suitable for the more able 
students. 

Emphasize the organizational chart which is 
established by careful reading of the problem. 

Once the inequalities are established, the graphing 
usually proceeds more easily. For any assigned 
problems, the first step should be to assign only 
the problem of determining these inequalities. 

The solving can be completed after these have been 


discussed and checked. 


C. Select problems carefully - each one takes a fair length of 


time. 
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Chapter 6 Analytic Geometry 
6.1 Midpoint of a Line Segment 1 period 


A. Objective: 


To find the midpoint of a line segment. 


B. Notes: (a) Emphasize the idea of "averaging" the coordinates 


to find the midpoint. One of the common errors is 
for students to use “rise” and) "run, rather than 
addition of the coordinates. Note however that 
"rise" and "run" are used in development of the 


formula. 


C. Problems 1,4,5,6 are straightforward applications. Perhaps 


examples of problems 2,3,7,8 will be necessary before 


assigning. 


Problems 8,9, and 10 may require a review of the 


Slope ideas from section 4.3. 


6.2 Area of a Triangle LepetLod 


A. Objective: 


B. Notes: (a) 


(b) 


To determine the area of a triangle given the 


coordinates of each vertex. 


This idea is optional, but will be necessary if 

the geometric ideas in section 6.4 are to be covered. 
The development in Example 2 looks more complicated 
than it really is. Note that it involves careful : 
writing of subscripts - watch that students do not 
treat them as exponents. The method for remembering 

the formula is explained at the bottom of p. 169. 
Emphasize the listing of vertices in a counterclockwise 
direction to ensure a positive value. (or emphasize 


the use of absolute value bars). 
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(c) Example 4 extends the formula to any polygon by using 
the origin as one vertex for each triangle used. Perhaps 


this extension is suitable for the more able student. 


C. Problems 2 and 3 should be assigned without explanation to 
allow students to discover that zero area indicates that the 
points are collinear. Ask them how else collinearity can be 
illustrated. (equal slopes - Review & Preview Chapter 4). Prior 


examples may be necessary before 26s lonearemomoD lems 5) tO 10: 


6.3 Distance From a Point to a Line 1 period d 


A. Objective: To determine the distance from a given point to 


a given line. Ct 


B. Notes: (a) Stress that the distance from a point to a line is 
understood to be the perpendicular distance! 

(b) Students at this level may find the development in 
Example 2 somewhat complicated. Perhaps an 
illustration of the formula in use would be 
sufficient at this time. Use the given information in 
Example 1 to verify the accuracy of the formula. 

(c) Stress that the linear equation must be in the 
form Ax+By+C = 0 before the values of A, B, and C 


are determined. 


C. Problems 1 and 2 provide practice in the use of the formula, 
while problems 3 and 4 will provide an additional challenge. 
Some discussion and examples are necessary before assigning problems 


SU OmL OG 
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6.4 Applications _ 


A. Objective: To illustrate theorems in geometry using analytic 


methods. 


B. Notes: (a) The problems in this section illustrate many ideas 

which the student will encounter in other studies in 
geometry. Emphasize that these problems do not 
constitute a "proof", since numerical coordinates 
are used. 

(b) A review of formulas and definitions is essential 
before undertaking the problems. 
Definitions: trapezoid, median, parallelogram, 

hypotenuse, diagonal, collinear, concurrent, 


altitudes. 


Formulas: slope (R&P Chapter 4) 
midpoint (Section 6.1) 
area of a polygon (Section 6.2) 
distance between points (R&P Chapter 6) 
equations of straight lines (Section 4.2) 
parallel and perpendicular lines (Section 4.3) 
These could be reviewed in the discussion idea 


“ 


suggested below. 


C. Problems should be selected carefully. A suggested approach 
might be to discuss each of the assigned problems with the 
class, noting the steps necessary to complete the problem. 


Emphasize that a diagram should be made for all problems. 
e.g. Problem 4 


(a) How can we show there is a right angle in AABC? 
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Possible answers: 

(Ajethesddarram illustrates this fact. (Point out that this is 
not sufficient - but does show us which angle is problably 
the right angle!) 

(ii) Use Pythagorean Theorem. Ask which formula will be used. 

(iii) Use slopes. Review formula, and the idea that the 

product must equal - Ii 


The student then completes the solutions discussed. 


6.5 The Circle 1 period 


A. Objective: To determine the equation of a circle with centre 


(OPO)Pandearrsivensradius: 


B. Notes: (a) The development of this formula is relatively 
straightforward. 
(b) The students could be encouraged to discover the 
ideas developed in Example 3 by selecting test points 


inside and outside the circle (as in Section 5.9). 


C. Problems 1 to 4 may be covered orally. An example may be 
necessary prior to assigning problem 5. A compass should be 
used in graphing the circles in problems 6 and 7. Problems 


8 to.10 will challenge the able: student. 
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Chapter 7 Congruence and Parallelism 
7.1 Angle and Congruence Theorems 2-3 periods 


A. Objective: To prove a variety of deductions using angle and 


congruence theorems. 


B. Notes: (a) This may be the student's first exposure to deductive 
geometry. If this is the case, a careful and slow 
beginning may prevent some future problems. 

(b) The proof of the theorems OAT, CAT, SAT may be used to 


illustrate the methods of this section. 





e.g. OAT 
A _ 
ZB 
Proof: (1) (ii) Reason 
x+y = 180° 2 ABE +“ EBC = 180 straight angle 
Xz = 180° ABE + ABD = 180 straight angle 
X+Y= xX+Z LABE + CEBC = CABE + ABD both equal to 180° 
Pe Fe “EBC = ABD subtraction 


Proof (i) illustrates the idea, while proof (ii) is the form to 
be used in this chapter. Note that the "reasons" can be 
definitions, theorems, or brief explanations, but should be 


stated for each line of the proof. 
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(c) Note that the congruence postulates are simply stated, 


without a proof being required. 


(d) In using congruency, emphasize that the triangles should be 


named before listing the appropriate inequalities. 


(e) Stress that ITT may be used either way: 
e.g. A GB yee AB = +AC then *2R = 26 
Gi) ie oeee Cy then AB ="AC a 
Each statement is a converse of the other, 
” + and ITT is a dual theorem. 
C. Problem 1 is suitable for oral practice. Have the student name 
the pairs of corresponding equal angles and sides. In 


overlapping triangles (problems 3,8), the student may wish 


to separate the triangles for clarification. 


A 





Retin? 


Nok: common side and 
theréefire equal, 


In problems 11 to 15, stress the four parts of a complete 


deductive solution: given, required, diagram, and proof. 


SUE 


7.2 Inequality Relations of a Triangle 2 periods 


A. Objective: To prove and use the inequality relations of a 


triangle. 


B. Notes: (a) The ideas in this section are challenging to many 
students, and thus Many teachers treat this as an 
optional section. The concepts can be illustrated 
inductively by measuring sides and angles of given 


triangles. 


(bo) The steps in an indirect proof are stated at the 
top of p. 190. Perhaps an algebraic problem could 


be used to illustrate the steps. 


Examples. 
(1) Given x,y,z E€ R, and x # y, prove that x+z = y+z 
Proof; (i) Either x+2 = y4z Vor) xazedey az 
(ii) Assume x+z = y+z since this is the negation of 
what we want to prove. 


(iii) Since x +2 = y+z 


og exe ny subtraction 
but x #y is given and therefore our assumption 
is false. 


(iv) 4 x+2 ¢ yz 


(2) Given a,b,c are positive real numbers and a # b, 











ate a 
ON ORE Cine 
oe . Ei cele) ee ate a 
oof: Either SC cat ea += 
atc _a 
Assume Wee 


po  Diatic) =" a biece multiplication 


aylts 


bat+bce = abt+ac distributive 
et lbceevac subtraction 
re bisa division 


but b # a is given, and therefore the assumption 


is false. 


Hence, 


(c) The method of indirect is needed in section 7.3 


but can be introduced and used at that time. 


C. Problems 1 to 4 are suitable for oral practice. Problems 
5,6,7 should provide sufficient practice for the average 


student. 


7-3 .Paralley Lines 3 periods 


A. Objective: To prove deductions using the Transversal 


Parallel Theorem. 


B. Notes: (a) Note that in defining parallel lines, it is agreed that 
Parline 18 parallel. to itselh™. 

(b) Stress that a transversal can meet two lines whether 
the lines are parallel or not. (See problem 2 of the 
exercise) 

(c) The student should be encouraged to use the diagrams 
illustrated on p. 194 when using TPT, and should also 


note the converse statements involved in TPT. 


aD. 


then a and 


pa 
iH} 
QO 


Gide Teena 


c4+da = 180°. 


Ghig hick: =f. © ei 


Db = CaO 





c+d = 180° , then 1,// ae 


/ 


C. Problems 1 and 2 provide practice in the basic use of TPT. 
Encourage the students to be specific in naming the type of 
angles involved: 


(a) 






e.g. 
dD 
Dae corresponding angles 
(TPT ) 


and c = 7a a = 110° 


A suggestion in the assigning of deductions is topesent the 
problems using an overhead, discuss possible methods of proof 
(marking up the diagrams as you go), and then assign the proofs 
to be written correctly for homework. Three or four deductions are 


usually sufficient as an assignment. 


7.4 Parallelograms and Trapezoids 2 periods 


A. Objective: To prove deductions involving parallelograms 


and trapezoids. 
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B. Notes: (a) The theorems in this section are essentially 
deductions which the students can prove themselves. 
Problems 1,2,3 can be assigned immediately, and the 
results summarized after completion. 
(b) Phe theorem QPT on p. 198 resembles the solution used 
in=problem 10 of Exercise .7-3. 
(c) The theorems TMT and MPT should be discussed with 
the students since certain constructions are 


required to initiate the proofs. 


C. Selected problems from 1 to 10 should provide sufficient 
practice. Problems 5 and 6 should be combined, since one method 
to prove problem 6 is to extend CB and DA to meet at E which 
creates a diagram resembling number 5. A hint to "JoinAC" 
might be given for starting problem 10. Problems 11 and 13 are 
somewhat challenging, and do require a complete solution from 


the student. 


7-5 Figures Between the Same Parallels 2-3 periods 


A. Objective: To solve problems involving figures between the 


same parallel lines. 


B. Notes: (a) Stress the facts that (i) congruent triangles have 


equal area by definition, denoted by the statement; 
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AlABGe= a DEE 
implies equal area 
and (ii) that since the diagonal of a parallelogram 
ABCD bisects the area; 


A D 









4 ABC = SADC = . em ABCD. 





B a 


(bo) The student should memorize the formulas on p. 204. 


C. Problems 1 to 4 use the formulas and the theorems in 
numerical problems - useful as a first assignment. 
Problems 6 and 7 may be treated as theorems and used in later 
deductions. 
Once again a discussion of possible methods of solution 
before assigning various problems will prevent some problems. 
e.g. #6 Hint: Through P draw. a line paralleweto ABsandecD. 
#7 Student should note that i[ gmABCD and I| emEBCF are 


between the same parallels, as are il emGHCF and 


ge 


7.6 The Theorem of Pythagoras 2 periods 


A. Objective: To prove and use the Pythagorean Theorem and its 


converse. 


B. Notes: 
(a) It is sufficient to discuss the steps of the proof with the 
class as a whole. The emphasis should be on the use of the 


theorem in numerical problems and selected deductions. 


5D) 


(bd) In proving the converse (on p. 208), the student should note 
that the Pythagorean Theorem can be used in 4XYZ; 


‘ ZY" = 2x" + xy° and since ZX = AC, 


of 
KY ees? Scand BC’ = an’ qoace » 1t can be shown that 


BCre=" 2. 


(c) A thorough discussion of Example 2 should provide the 


student with some ideas which may be used in the exercise. 


C. In problem 2, the form of solution must be watched. 


% 2 2 
fe + 3 - 4 
V3 wr caele wre statement is 


WY + 3..= 16 


e220) 


incorrect. 


Encourage a left side - right side format. 


Tek a i hon RS ye 
= 4+ 3 en ale 
then conclude the triangle 
aN is not right angled. 


In problem 6, show that Gets = Geese r fe iE 

using the above form. 

In problems 7,8,9,12,13, encourage the student to write the 
possible Pythagorean statements, and then attempt to use the 
appropriate ones to prove what is required. 

Problem 15 should be assigned, and emphasized as another useful 


congruency method. 


Ne 
-7 Angles of a Polygon 1 period 


Objective: To develop and apply the formula for the sum 


of the interior angles in a polygon. 


. Notes: (a) Stress the definition of a regular polygon as one 


with all sides and angles equal. 


. All problems are suitable for most classes. Note that 
problems 3,4, and 5 suggest that the sum of a set of exterior 


angles for any polygon is 360°. 


.8 Applications in Three Dimensions 


. Objective: To apply geometric concepts to problems in 


three dimensions. 


. Notes: (a) It is worthwhile to apply the volume and lateral 
area formulas illustrated in Example 1 to problems 


Seands0. 


- The geometry problems should be previewed by some discussion. 
Example 2 suggests ideas for problems 8, 9, and 10. 
Problem 7. Join BD. Use postulate II (ii) p.214. 
In many of the other problems, use the concept that if two 
lines are parallel to the same line, then they are parallel 


to each other. 


Sve 


Chapter 8 Similarity 
8.1 Ratio and Proportion 2 periods 


A. Objective: To define and apply the properties of proportions. 


B. Notes: (a) Note that in the ratio a:b, that b # 0. 
(b) The student should become familiar with the properties 
summarized on p. 227. This familiarity will facilitate 


the later work in geometry. 


C. Use problem 1 to emphasize the basic properties of proportions. 
Problem 2 is best handled using property (a) - note the use 


of the distributive property in many parts. In problem 3, emphasize 


the fact that the proportion 7¢ = a = : yields three ; 
distinct proportions. 

: x _ 14 eye dye 2 ee Mer | PES. 

(OB) aay a ee rama 


Proportions (ii) and (iii) are the most useful in the solution 
of this problem. This idea is used in Example ya weuqtel S) shel ae 
following section. 


For problems 8 and 9, the form of solution may resemble 


Seay ae 0) eon (1) However at this time, you may 
saa = © wish to introduce the "K method" 


Bo lpouticetwosequations, illustrated in example 4, section 
8.2. This method may also be 
useful in solving problems 11 


csvalep PRES he 
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8.2 Multiple Ratios 1 period 


A. Objective: To solve problems involving ratios of three or more 


terms. 


B. Notes: (a) Refer to the notes on section 8.1. 
(bo) The "K method" can be used in problems such as 
Example 1, but it is more cumbersome. The concept however 
is perhaps worth illustrating along with the method 


shown. 


e.g. 


Wx 


a : e ligt = 
x Sid VEE aicy 1 Bk we Beaty 
es OS IX pT = ry k = ; ye 
| 
xX = 2 128 = WW . 


(c) Solutions should include opening statements for word 
problems as illustrated in Example 3 and 4. 
C. Selected problems from 1 to 8. The "k method" solves problem 13 


nicely. e.g. 
a =“pk;-*c sdk i ter=etk 


LS+ bk +ak+ fk 


‘ Hpeaeise Simplifies to k which 


equals the right side. 
8.3 The Division of Sides Theorem 2 periods 
A. Objective: To use the Division of Sides Theorem (DST) and its 


converse in calculating lengths and providing 


parallelism . 


Bo 


B. Notes: (a) The theorem DST is used in the proof of the theorems 
in sections 8.4 and 8.5. 
(bo) Before proving the theorem, establish the concept that 
"if two triangles have the same altitude, the ratio 


of their areas is equal to the ratio of their bases." 








e.g. D 
M 
Wily Seay es 
Pg thelen agen’ 
Q DEF 5D oh ae 


(c) The diagram and concepts illustrated in Example 3 


will also appear in section 9.8 involving Dilatations. 


C. The exercise could be divided into two sections: problems 1 to 4, 
and problems 5 to 10. 
The "Angle Bisector Theorem" should be assigned to the more 
able student since this concept appears in mathematics 


contest problems. 


8.4 Similar Triangles 2 periods 


A. Objective: To define similar triangles, and to prove and use 


the (AA  ) Theorem. 


B. Notes: (a) Note the relationship between similar and congruent 


triangles: in congruency, the ratios are 1:1. 
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(b) When writing the similarity statement, the student should 


state corresponding vertices in the same order. 


v 


e.g. 





A ABC 


AR e ae ED Ol a EFD 


The writing of the 
proportions is made more 


obvious. 
F . AB a BC MMEAC 


(c) Emphasize the corollary of the theorem, i.e. (AA”) as 


the form to be used in problems. 


(d) In Example 3, students may be advised to substitute first 


in the proportion, then solve. 


(e) The student should be able to manipulate statements such 
as MP > PA = SP + PR into appropriate proportions: 
e.g. 


c« @ @ s 


fea CO waG ner a. qd or = = ig or 
c b a da 


oO 


C. Problems 1,2, and 3 may be done orally. The overlapping triangles 
in problem 5 sometimes cause confusion. Perhaps separate the 
triangles, noting the common angle S in both. This idea also 
occurs in future sections. 

In assigning selected problems from 6 to 13, it may be 
advisable to discuss diagrams and methods before the student 


writes complete solutions. 


Gl. 


OO 


.5 More Similarity Theorems 1-2 periods 


A. Objective: To prove and apply the (SAS~) and (SSS/W) 


theorems. 


B. Notes: (a) Note that the method of proof is similar to that 


used Port ANY) § 


C. Assign selected problems to reinforce the theorems. Note that 
problems 7 and 8 require the manipulation of equations into 


corresponding proportions. (refer to Example 1) 


8.6 Mean Proportional in a Right Triangle 1 period 
A. Objective: To prove and apply the Mean Proportional Theorem. 


B. Notes: (a) This section deaks with the geometric interpretation 
of a mean proportional. Review the concept that 
"x" is the mean proportional between "a" and "b" if 
a x 


Sigleh Coley Rs | Geta a (see section 8.1) 


(bo) Figure 8-4 may be separated if necessary to clearly 


show the similar triangles: 


¢ C C 
4y, 
eae /| aes bs 
e LonRE A A BeaP B 


Bb 


(c) Students should construct a memory - aid diagram for the 


theorem and its corollaries. 


vie X jo) Z a 
then PeeeeenOniio andza = ¢ 





OZ. 





(d) The construction of a mean proportional may be an 


optional exercise. 


C. Emphasize problems 1 to 3 to reinforce the theorem. 


8.7 Areas and Volumes of Similar Figures 2 periods 


A. Objective: To develop and apply the relationships between areas 


and volumes of similar figures. 


B. Notes: (a) If the section is covered, the emphasis should be 


on the ratio of areas of plane figures. 


C. Emphasize problems 1,3,4,5,7, and 8 as numerical examples. 


Note problem 7: 


(4a) eSaARD (Sus jets) : 
AARC = 25 7 COM ads 


statement, the 
area of M4 ABC is 25 
Square units if OAED is 
9 square units. 
0’, trapezoid EBCD must be 
16 square units. 





(Db) quad DEBC 2416 
+ “A ABC = Or 


This idea may be used in problem 8 also. 


OS 


8.8 Division of a Line Segment 2 periods 
A. Objective: To divide a line segment internally or externally. 


B. Notes: (a) Emphasize the summary shown in the box on p. 251. 
The idea shown may be illustrated using the form 
AP:PB = a:b which shows the initial point, the 


point of division and the terminal point in order. 


(bo) The construction method of example 2 is a practical and 





useful illustration. The sketch 
at right shows how a piece of 
material can be divided into 
5 equal widths very quickly. 
A second position of the 
ruler will yield points 

Ke Bi, CHFDE which may be joined 


to A,B,C,D respectively. 


(c) The methods illustrated in Examples 3 and 4 have 
useful applications in the students mathematical 
future. Problem 13 develops a formula for internal 


division. 


C. Problems 1 to 5 should be assigned first. Stress the idea 
of sketching the problem first, marking on the given units, and 


then setting up the solution. 
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aaa 


pace ea SE ratio units 


aoe ass 


actual measurements 


Then the student can set up the proportions, and select the 


necessary ones to solve. 


“JO 


10 eee 
‘le ade etc. 


4 Pos 
18 


hs 
\O|0 


7 % 


actual ratio 
The construction (problems 6,7,8) may be included in the 


first assignment. 


A second assignment could emphasize selected parts of problems 


9 and 10. The more able student should try 11, 12, and 13. 


8.9 Applications 


A. Objective: To apply the concepts of similar triangles to typical 


applications. 


B. Notes: (a) As illustrated in Example 1, the student should 


label the triangles, and show why they are similar. 


(b) Stress the use of concluding statements (with units) 


for problems of this type. 


C. Emphasize problems 1 to 6. Problems 7,8,9 depend on the 


importance given to Section 8.7. 
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Chapter 9 Vectors and Transformations 
OTe eCUORS 1 period 
A. Objective: To define vectors geometrically and algebraically. 


B. Notes: (a) Review (i) formula for slope 
(ii) the fact that parallel lines have the 


same slope. 


(b) Stress the various methods of representing a vector: 
Ws Jie ieyael 


: & 
initial terminal E fs algebraic 


point point 


ine tabi aes etnesrun (+ touricht, 
=Foulett) sand) "b"01s the rise 


(+up, - down) 





7» Slope of the vector is m = Band 
PERS geometric 


4 =z) 
magnitude | v | = ah ae |e 
(c) Equal vectors must (i) have equal magnitude 
(ii) be parallel (same slope) 


(iii) have the same direction. 


(d) In Example 1, note that for Fs et Ql feipeix,y) is 
the initial point, the (x-4,y+3) is the terminal 
point. This leads to the mapping (x,y) ——> (x -4,y+ 3) 


which represents a translation. 


C. Do problems 1 to 4 orally. Assign problems 5 to 9. 


66..° 


9.2 Addition and Subtract vonmorsveetors 2 periods 


ST 


A. Objective: To add and subtract vectors. 


B. Notes: Ja) Using the Triangle Law, D 


the remaining concepts of a 
vector addition and 
subtaction can be C 


illustrated using vectors such 





mene = (Els) ane 
v=aB = [4,2] at right. 


_ 
(4) Cohstruct u at B terminating at E. 


-> —- —- 
By derinition ABV betes AR 


—- => =>. 
Ors vo + We Ww i.e 14 cee oon 
+ = : — . 
(2) Add..u+v starting at A. Vector ul terminates sat Fy cand 
Vv 


when is constructed, the terminal pointe as also a. 


This illustrates the commutative property. Also, since 
quad ABEF can be shown to be a parallelogram, the sum 
ao? a : ; 
of “uw and v 1s the diagonal of this#parallevogram-. 
: ma : = 
6) The opposite of uv. = [7 jileisi a7 =.) deal eG ost mue 
- starting at Boand terminating at H. 
—_ 


SS) ee —>. = 
Thenw Ae BH = AN) or eveee (a) = vn 


[4,2] ie [eles] = [3,-1] 
> => 
Note also that AH = FB, and hence the // =m ABEF can be 


used for adding and subtracting vectors. 


Oe 


(b) The es Law is more convenient when adding or 


subtracting geometric vectors without graph paper. 






<< 
— oe 


awk 
el 


> Ahk 






nee construction p. 181 
—=> 


— 
Aer AD = AC 
a 


B and ABGaeAD = DB 


Ge lrals problems 1) to 5. In problems 7 and 8, emphasize the 


Parallelogram Law. 
If discussing problem 
rectangular solid. 
If assigned, problems 


i.e. #15 Assign a = 


14, it is convenient to use a transparent): 


15, 16, 17 should be discussed previously. 


[a,b] 9 Vv ss Gere sip eels R 


u+v = [a,b] + [c,d] 
Sel at Cabstidil.. definition 
a commutative property of 
= [c+a, d+b] real numbers (not vectors) 
SeeeCealant wal Del definition 
9.3 Multiplication of a Vector by a Scalar 1 period 


A. Objective: To define multiplication of a vector by a scalar. 


B. Notes: (a) A scalar has no direction - it is simply a real 


number. 


(b) Stress that (i) the length of a vector is affected 


bY eMuULGIplLying by a scalar, Kk. 


(c) Provide an example of the type 


2[-5,3] ct 
[-10,6] + 


fee 0 


3[1,-2] before assigning exercise. 


[3,-6] 


68. 


C. Oral problems 1,2. Assign 3,6 (a diagram is necessary. Also 
recall the facts about parallelograms) 
Proof of problem 4 is necessary if Section 9.4 is to be covered. 
e.g. Let oe fam bimrand = [c,d] 
LS =k (las lppelc ace) 
= k[a+c, b+d] definition 
= [k(a+ec), k (b+d)] definition 


= [ka+ke, kb+kd] distributive for real numbers (not 
vectors) 


= {ka,kb] + [kc,kd] definition 
= k[a,b] + k[c,d] definition 


bei ae kv 


9.4 Geometry with Vectors 2 periods 
A. Objective: To prove deductions using vector concepts. 


B. Notes: (a) This concept requires time to develop, but can be 
usSeiul 
=> —> 
(b) Stress that if AB = kCB, then AB// CD and AB= kCD, and 
to prove AB//cD, AB = KCD, we must prove AB = kB. 
(c) As vectors are introduced in the solution, direction 


arrows should be marked on the diagram! 


as 
C. Problem LT. Join AC. Show eApe=—nG:. 
a —_ 
hints. 22 Show AD = BG then use problem ae 


é é er a 
3. Join BD. Use the hint to show #G = "EH. Thensusce 
problem 1. 
=> >: 
4. Show BY = XD after PLOV ING eA ae Ce 


— 
5. show PQ 


Pas 
1 (aD + BC). 


6. Assume E is midpoint of AC. 


Oo: 


A 
ss D 
Show DE = EB 
which shows DEB is a 
; B Be REC. 
straight line. 
ga k 
7 <a O1OW DE = Kt. A (= D 
—> 
om onow Br = 2FE F 
ae 
CF = Fe. 7 
Iz) Cc 
9.5 Translations 1 period 


A. 


Objective: To define and apply translations. 


. Notes: (a) The properties can be illustrated using Example 1. 


To show image lines parallel, use slopes. 
(b) Note the relationship between a vector [a,b] and the 


hicdinsd ag Orimel 20%, y.) ——> (x+a,y+b) 


- Oral problems 1,2. Perhaps not necessary to assign all of 3, 


and both 4 and 5. 

Note that in 7 and 8, the values "a" and "b" cancel when 
calculating length and slope for A’ (x, +a,y, +b) and 

B (X5 + a,Yo +b). 

Problem 9 should pose a challenge - perhaps suggest graphing 


the line and its image first. 


9.6 Rotations and Composition 2 periods 


A. Objective: (i) To define and apply rotations. 


(ii) To define and apply the compositions of 


transformations. 


Oe 


B)ynotes:(a) Note the properties for rotations are the same 
as for translations,except for parallelism. 
(b) It is assumed that a rotation of 90° (which is +90°) 
is counterclockwise. Negative angles indicate a 
clockwise rotation. 
(c) This section should be separated into two lessons: 


(7) Srotations 









= 
(ii) composition ¢ ey & 

(d) A compass and protractor are 
needed in problems involving 
MOtat1 On wae Omit Us uraue 
rotatims (with or without 
graph paper), the original C! 
figure is copied on a separate nied ~ 
piece of acetate and rotated ; 
with the tack holding the ~ Siang 

centre of rotation constant. PEASE OD! 


Note that the sense of MABC is 
A 
preserved 7 Gr ay 
Z B 6 y 
(e 


(e) Emphasize that in composition of transformations 


ZL AOA'= Fo° - 


Xo Y theltranstorma tone occurs inst 
As shown in Fig. 9-8, p.278, composition is most 
easily illustrated on graph paper. (Use of the 
overhead is very much desired) 


C) Orallsprobkemsial, 2 In problem 5, develop 
the mappings for 90°, 
Assignment (i) Problems 5,6,7,10,12 <= 180° |and’270 ° using 
the P(x,y) row. (See 
(ii) Problems 4,8,9 292 for summary) Use 
these in problem 6. 


(aN 


Note 





The teacher may restrict the discussion of this section to those 
problems involving graphical solutions only. These concepts are 


more easily discussed and illustrated. 


9.7 Reflections and Symmetry 1-2 periods. 
A) Objective: To define and apply reflections. 
B) Notes: (a) Once again the concepts can easily be developed 
using a graphical approach. The student should be 
encouraged to learn the mappings on P.coLe LoL 
Apple cacvlon ein the problems. 
(b) Note Example 2 relating two reflections to a rotation: 
(i) rotation of 180°and 
lesan) (ii) reflection in one axis followed 
py reflection in the other axis. 
The concept illustrated here may be generalized: 
"Two reflections are equivalent to a rotation if 
the mirror lines intersect." The point of intersectic 
is the centre of rotation. 
Paper folding and pins can be used 
to demonstrate the correct idea. 
Have the students discover the relation- 


sh¥p 1£ the mixror=lines-are parallel: 





(a translation) 


@yordl problems 1-4 


Problems 5,11,14 could use paper folding or a transparent mirror 


de, 


Assign problems 6,7,8 (The discussion of results of 8 (c) 
should lead to the mapping (x,y)->(y,x) as a reflection in 
y = xX. See also Section 3.5, p.91 regarding inverses of 
relations) 


Problem 13 is a good summary of ideas. A graph should be used. 


O Cee ilatearions 2 periods 
A) Objective: To apply dilatations to geometric figures. 
B) Notes: (a) Review DST, Section 8.3; Similar triangles, section 8.4 
(b) Note Example 1 which develops the mapping 
(x,y) —> (kx, ky) for a dilatation with magniiacation 
factor k, and centre (0,0). This allows the use 
of analytic formulas for slope and length to show 
the parallelism and proportionality of lengths. 
(c) Example 2 (a) may be expanded to 
(i) show K'M" |} KM (using slopes) 
(ii) show K'M' : KM = 1:2 (using lengths) 
(iii) show AK'L'M' Ww A KLM (using SSS~w) 
(iv show (A Kis Ne 4 AK Meee usinoeAolepec+o, 
C)) "Oral problems “12,695 
-For problem 4(a):(i) draw lines 
through OA, OB, OC as shown. 
(ii) Since OA:0A' = AB:A'B' 


(see proof in this section), 





construct OA' = 4% OA using a 
compass. Similarly construct OC' = 4 OC and OB'=40B 


WOLTI AD america on 


(OX 


Problems 6,7,9 are useful for the graphical approach. 


9.9 Transformations using Matrices Optional 
A) Objective: To express rotations, reflections, and dilatations 
as 2 X 2 matrices. 
B) Notes: (a) If covered previously, review matrix multiplication 
ine sections: 
(b) Note the method of Example 2 which may be applied 
to the solution of problem 4 
C) Emphasize problems 1,2, and 3. Problems 4 and 5 relate to 


Examples 2 and 3. 








e summary of Transformations on p.292.| 


ee 


‘Note th 


———_ == 
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Chapter 10 The Circle 
10.1 The Parts of a Circle 1-2 periods 


A) Objective: (i) To define the parts of a circle. 

B) Notes: (a) The terminology should be discussed thoroughly so 
that the student may readily recall definitions 
throughout the chapter. 

C) Problems 2,3,4,7,8,9 should be emphasized since the results can 

be used later. Deductive methods are used in these proofs. 
The proofs for problems 10,11,12,and 13 will depend on the 
emphasis given to rotations in Section 9.6. The results however 


should be noted, and problems 14,15, and 16 attempted. 


LOZ Inscribed Angles 2-3 periods. 
A) Objective: To prove and apply the Angles in a Circle Theorem (ACT). 
B) Notes: (a) An overhead showing cases 1,2, and 3 is helpful in 
discussing the proof of ACT. 
(b) Corollaries 1 and 2 have many applications and should 
be emphasized. 


(c) Construct memory aid diagrams for ACT 
/ 








A B 


C 


(Gees accurately specif y an arc, three letters can 


be used . ie. arc ACB 


Tos 


C) Problems 1 and 2 (plus additional numerical problems on an 
overhead) should be stressed to reinforce the idea of angles 
su meena by the’ same arc, as well as the concepts of ACT. 
Students should use a compass in constructing all circle 
diagrams! 
The student should be reminded of (AA~) when problems 7 
and 8 are assigned. The result of problem 8 is worth illustrating 


Tor "future ®euse. 





Problems should be selected from numbers 6,9,10,11,12,13, leaving 
14,325,160 forethe ablesstudent. 


L673 Cyclic Quadrilaterals 1-2 periods 
A) Objective: To prove and apply the Cyclic Quadrilateral Theorem. 
B) Notes: (a) An overhead illustrating cases 1,2, and 3 allows the 
indirect proof to be discussed quickly with the class. 
(bo) A memory diagram should be drawn for the theorem and 


CoLlolrary#an the top “or=p 309" 





€) SM Puoblems Ivto 4 reinforce the concepts in the theorem (CQT). 


Select problems from 5 to 13 suitable for the ability of the class. 


Oe 


10.4 Tangents 1-2 periods 


A) Objective: To prove and apply the Tangent Theorem. 


B) Notes: (a) Point out that the tangent definition on p. 31] 
is for circles but not for more complicated 


Curves. 





| “1 Ss" ar tangenteaven, | DULL 
also intersects the curve at B. 


(b) A diagram should summarize the Tangent Theorem 





OB 
C) Select suitable problems from 1 to 12. Note that the concept 


of equal tangent segments (PA = PB above) is used in many problems! 


1075 | Theglancsent™ Choral heoren 2 periods 
A) Objective: To prove and apply the Tangent Chord Theorem 


B) Notes: (a) In locating, the related angles, students must 


remember the inscribed angle is on the opposite 
Side of the chord, and begins and ends at the end 
PCINUS#Oieune chord. 

Note: in each diagram there are two pairs of equal 


angles! 





bk, 


C) Problem 1 provides a review of the circle theorems to this point 
as well as the tangent chord theorem. Select suitable problems 
from ean Gis 

Problem 9 develops the Tangent Secant Theorem which is 


applicable ingthe usolutions fon probLems=9 to: 13. 


10.6 Equations of Tangents 1 period 

A) Objective: To determine the equation of a tangent to a circle 
and, the length of a tangent segment. 

B) Notes: (a) This is an analytic geometry application of the 
Tangent Theorem (a). 


(b) Review the relationship between slopes of perpendicular 
lines, and the forms of linear equations (Sections | 
4.3 and 4.2 respectively) 
C) Assign problems 1 and 2. Note that parts 1f and 2f develop 


formulas for these problems. The student may note the pattern 


in the equations before this point. 





Ge 


Chapters! Trigonometry 
ied Trigonometric Ratios of an Acute Angle. 1-2 periods 


A) Objective: To define the six trigonometric ratios in terms 
of the sides of a right angled triangle. 
B) Notes: (a) Stress that the opposite and 


adjacent sides depend on 





which acute angle is 
being considered. 
(b) To remember the primary ratios try 


Sine@ Cosine O=A Tan@=0 


0 
H H 


Res 


* Note that since H is the longest side, sin@ and cos@ will always 
be less thanworsequals tome. 
(c) Stress the idea that from similar 
triangle work, the ratios of 
all pairs of corresponding 
Sides in the triangles 
at right will be equal. Hence the ratios for @ do 
not depend on the length of the sides. 
C) Assign problems 1 to 7 with perhaps an oral discussion of 8. 


Problems 9 and 10 may be optional. 


11.2 Trigonometric Ratios of Special Angles 1 period 
A) Objective: To determine the trigonometric ratios for 45°, 30°, 


and 60°, 


To, 


B) Notes: (a) The student should memorize the diagrams on p.329: 





Refer to Exercise 
7-6, problem 3 on 
p.209 

C) Assign selected problems from 1 to 10 


Note sin’ 8 = (sin@ \G = (sinG@)(sin@) 


11.3 Trigonometric Ratios of Any Acute Angle 1 period 
A) Objective: To find the trigonometric ratios for 0° ¢ 8 90°. 
B) Notes: (a) Briefly discuss the reciprocal relationships 
(b) Stress that care must be taken to ensure that the 
correct value is read from tables! Use of a 
straight edge is advised to avoid jumping rows. 
(c) Note that the tables provide approximate values for 
Chic aulos, wielcas in tne seciton 14.2, 10F 


example, cos 45° is exactly 1 


Re 
e 


C) Assign all problems. 


11.4 Solution of Right Triangles 2 periods 
A) Objective: To solve right triangles. 
B) Notes: (a) Illustrate that trigonometric solutions usually 


involve simpler computation than the Pythagorean 





Theorem. 
(ii) tan 60° = x 
ine 
(a) x41 .8°=3.6° 
2 : Ash ; 
x =12.96-3.24 simple multiplication 2, x21.8 % 1.732 
=9.72 X*3 41 


N9.72 


So 


80. 
Note: (i) the use of =symbol since the ratios used are not exact. 
(ii) it is conventional to express answers to the same 


accuracy as the given values. 


(6) Stress also that the form 






unknown = trig. ratiojleads to simpler computation. 
known, ae 


This is the reason why all six ratios should be known. 
(c) Assign sufficient problems from 1 to 5 for the student to 
develop competence in this type of question. 


Test trigonometric concepts at this point. 


11.5 Applications of Right Triangles 2-3 periods 
A) Objective: To solve problems involving trigonometric concepts 
and right triangles. 
B) Notes: (a) The ideas in Examples 1 and 2 provide concepts 
applicable to problems 1 to 13. 
(b) Emphasize (i) neat, labelled diagrams 
(ii) correct form of solution 
(c) Examples 3 and 4 illustrate more difficult concepts 
applicable to problems 14 to 20. These types may 
be optional, since the use of the Sine Law and 
Cosine Law in Chapter 12 will permit alternative, 
and perhaps more Straightforward, solutions. 


C) See notes above for problem assignment. 


OL 


Chapter 12 Trigonometric Functions 
12.1 Trigonometric Ratios of Any Angle 1-2 periods 


A) Dy loase To determine the trigonometric ratios for any 
angle in standard position. 

B) Notes: (a) Emphasize that coordinates x and y can be positive 
or negative, but that "r" is always positive. 
see Example 3. 

(b) Emphasize that these definitions are for angles is: 
standard position only. 
C) Problem 1 may be done orally. Radicals should be expressed in 
lowest terms ie. i(a) 52. = 2 N13. = rr 
Assign selected problems from 2 to 6. Problem 7 should 


challenge the more able student. 


12.2 Use of Tables for Angles Greater than 90° 1 period 
A) Objective: To determine trigonometric ratios for angles greater 
than 907% 
B) Notes: (a) Rather than memorize the relationships proven in 
this section, the student may wish to note: 
(i) the angle 9 involved is always between the 
terminal arm and the x-axis. 
(ii). ,the matiomiseslways (eho esamesr ie. sin(180°+ 8) = -sing 
(iii) the sign may be determined by the CAST rule. 
Note the CAST rule may be used for the reciprocal ratio 
Signs also cosine and secant 
all 


Sine and cosecant 


EC) a> EG) 





tangent and cotangent. 
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C) Assign all problems 
Before assigning 3, it may be necessary to provide an example. 
eg. Solve sin@ = -0.6018 
Solution: 
Since sinO is negative, 
© lies in quadrant 3 yet 


EN (gies IE. 


From tables a 
0.6018 = sin 37 


0 re) o ro) 
= 180 + 37 = OU 
% 217° or ae 

12.3 The Law of Sines 1-2 periods 


A) Objective: To develop and apply the Law of Sines. 
B) Notes: (a) Note that the proof involves the right triangle 
definitions. 

See that it is clear to the students that the 
perpendicular height,"h", used in the proof is not 
necessary after the formula is developed. 

(b) Emphasize the convention 
for labelling sides of 


a triangle 





(c) Examples 1,2, and 3 illustrate cases where the Sine 

Law is applicable. 
Discuss the SSS and SAS with the students as an -: 

introduction to the need for another law(the 
Cosine Law in Section 12.4). 

(d) Note the case SSA, although correct in Example 3 can 
create problems at times. For a complete discussion 
of this "ambiguous case", see FMT-Senior, Section 


6.4, p.191. (by the same authors). 


Oo, 


(e) Note that the two forms of the Sine Law allow the unknown to 


always appear in the numerator. 


C) Selected problems 'from’1 “to'3.>" Remind students that “solving” 
a triangle means determining all unknown sides and angles. 
Encourage the inclusion of diagrams in a solution! 

12.4 The Law of Cosines 1-2 periods 

A) Objective: To develop and apply the Law of Cosines 

B) Notes: (a) Illustrate that the Sine Law does not work for the 

oss and SAS cases. 

(b) See that students note the pattern in the law so 
that it is necessary to memorize one form only, 
from which the others can be stated. A 

(c) Note that the cosine law S b 
results in the Pythagorean A 

Go 3 
statement. 
C.£. S = Baroa-2ab cos 90° 
& nee cs ea BO) 
= ac 4bs 
Ask the students why this may not be used 

as a proof of the Pythagorean Theorem (Surely 
it's easier than p.207) - cannot be used 
since the theorem was used to develop the law! 

(d) Be prepared if someone comments on the examples, that 
if sin A 2 0.7402, thea < A + 48° or 132° 
Remind them that 24 A+ 4B+ £C = 180°. 

C) Assign selected problems from 1 to 4. 
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TESS Applicationspof Obidiques!l yiansiles 1-2 periods 
A) Objective: To apply the Sine and Cosine Laws to problems 
involving oblique .triangles, 


B) Notes: (a) Emphasize the use of a diagram for each problem 





(b) Before assigning problem 3 or 8, 
a discussion of diagrams 
of thatetormam lenis pe 
advantageous to decide how 
necessary angles may be 


determined. 


@= 60° 


oX = 180° - (90+10) 
= 80° 
he Pp = 100° 


C) Assign problems 1 to 10 


12.6 Radian Measure 1 period 
A) Objective: To convert degree measure to radian measure, 
and vice versa. 
B) Notes: (a) Stress that radian measure is useful in problems 
involving arc length of a circle (See Example 4) 
(b) The student should become familiar with the size 
of angles for common radian measures. 


e.g. 


A 
gz rad 





C) Assign selected problems from 1 to 6. 


65% 


ie 7eeacrapnseor the-=Trigonometric Functions 2 periods 

A) Objective: To graph the sine, cosine, and tangent functions. 

B) Notes: (a) It is probably sufficient to use one of the methods 
(i.e. the table) to generate the graphs of the sin@, 
cosG , and tan@ functions. Also the use of the 
trigonometric tables may save time in completing the 
tables for 0=@Q@ £271 . This would require 


completing only parts a,b, and c for each investigation. 


12.8 Trigonometric Equations 1 period 

A) Objective: To solve trigonometric equations 

B) Notes: (a) See the notes on Section 12.2. The graphs of 
Section 12.7 could be used to verify approximately 
some of the results of Exercise 12.2, problem 3. 

C) Problems may be discussed with the class as a group using 


overheads of the trigonometric function graphs. 
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Chapter 13 Probability and Statistics 


13.1 Mathematical Probability 1 period 

A) Objective: To define the mathematical probability of an event. 

B) Notes: (a) Students will probably have intuitive ideas of the 
probability of an event. 

(b) Emphasize that the sample space is the set of all 

possible outcomes. 

GC). Oral discussion of sproblemsmic ae. 

Problem 5 - the sample space is $S1S.S/T,2,T,I,T,AC ¢ 

ee the repetitions must be included. Also in problem 6. 


All problems should be assigned and discussed. 


13.2 Empirical Probabilities 1-2 periods 
A) Objective: To consider a specific example illustrating 
empirical probability. 
B) Notes: (a) Prior to discussing Example 1 illustrate the difference 
between mathematical (theoretical) probability 
and empirical probability. 
e.g. (1) Flip two coins. Record 


the results. 


Outcome totad 


After only 4 flips, 


HH 
has exactly one pair 

Ho 
of heads occurred? 

TH 
Atter GG nilips, 

Dh 





exactly two pairs? 


After many flips, calculate 


P(H,H) = Rumber of times HH has occurred 
: total number of flips 


Of 


Tomuniseresultecxactly equalstomle or! (0.25)? 
Other simple experiments ec dice, drawing cards, etc) will 
illustrate further that empirical probability may be used to make 
reasonable predictions after many events. 

Also note the experiment suggested in problem 4 of the exercise. 


C) Use the exercise after a discussion of Example 1. 


13.3 Mutually Exclusive Events 1 period 
A) Objective: To find the probability of mutually exclusive events. 
B) Notes: (a) Note the use of the Venn diagram in Example 2 to 
illustrate the fact that the events are not mutually 
exclusive. 
(b) Note the relationship to the union of the two events. 
C) Use problem 1 for oral discussion. A suggestion might be to 
discuss the remaining problems to decide on which events are 


mutually exclusive - then assign the problems. 


13.4 Independent Events 1 period 
A) Objective: To find the probability of independent events. 
B) Notes: (a) A suggestion might be to split the section and 
exercise into two parts: 
(i) Example 1, followed by problems 1 to 6. 
(ii) Example 2, followed by problems 7 to 10. 
(b) Note the relationship to the intersection of the 
two events. 
C) Problem 1 usually provides an interesting discussion. If 
the student uses the sample space { HHH, HHT, HTT, TTT ¢ » the 
probability looks like 7 However, the use of a tree diagram 


can clarify the problem. 


ez : tg 
e.g. T H HT. 
aA LO HTH 
oii ee utr » 8 elemeuls 
H 
ae Fence He. aida bile 
Se at 


, uy 7 ret 


Problems i1 and i2 provide a challenge for the more able student. 


13. Seeowats siice Optional. 

A) Objective: To define statistics and discuss sampling techniques. 

B) Notes: (a) Have students bring in articles from magazines, 
newspapers, etc., where the concepts of statistics 
and sampling have been used. These can be used as 
a basis for the discussion of sampling techniques 
and their validity. 

C) Use the problems for discussion of sampling techniques and 


their validity. 


13.6 Frequency Distributions 2 periods 
| A) Objective : To prepare histograms and frequency polygons from 
a frequency distribution table. 
B) Notes: (a) Encourage the students to perform their own 
"experiments" to obtain the raw data: 
i.e. roll of a single die 
roll of aspairzofvdice 
marks from their last class test 
traffic samples 
(b) Emphasize that the histogram and frequency polygon 


present the data in a clear, easily analyzed form 


oo. 


~ 


C) Assign selected problems or have students use their own data 


to prepare histograms. 







13.7 Measures of Central Tendency 1 period 
A) Objective: To determine the mean, median, and mode for given 
data. 
B) Notes: (a) Use a table such as the one below to produce the 
curve as shown. This introduces the bell shaped 
normal curve which is used in discussions of statistical 


analysis. 


est marks 





frequency 





Note: (i) such a 











20 
ate curve usually appears 
oO 
= only after the 
G 
5 graphing of a very 
<4 











large number of results. 


to 20 30 40 50 60 To 80 10 100 a's : 
is a (ii) The mean, median, 


marks 
and mode are equal 


Lor sthicecurve. 


As a comparison, construct a curve for the last set of class 
test results. Calculate the mean, median, and mode. 
(b) Emphasize that the total must be known in calculating 
the mean(see Example 1). 
C) Use problem 1 for discussion of the suitability of using mean, 
median, or mode. Ask for other sample situations for each 


measure. 
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13.8 Measures of Dispersion 2-3 periods 


A) Objective: 


B) Notes: (a) 


(b) 


To determine the range and standard deviation for a 

Set motedata. 

Emphasize that standard deviation indicates how the 

data is spread out with respect to the mean. 

i.e. a large s.d. implies the data is widely spread, 
while a small s.d. implies the data is clustered 
around the mean. 

In problems, the normal curve is used, but the 

horizontal scale is not added until the standard 


deviation is computed. (See p. 388 and Example 2) 


C) Select suitable problems from 1 to 9. 





we 


Answers to Puzzle Problems 


p. 4 74 min Rae ee 
p. 6 a=4 Denso eileC anu 
b=2 
c=8 p. 44 9 times the 
d=5 original area, 
e=7 
p- 48 9635 
pews) 9352 546 
402 185 
852 10366 
10586 
pum 5 
Pete (28 





p: 15 22 games roe 
toe 
p. 17 1806 top 





). 23 Suh games oe 70 1681 
p- 25 answer varies 


il Pelton it) splites)3 (2. wersh 5%s 
(a) If they balance, weigh the 
two to find the lighter one. 
(b) If they don't balance, split 
lighter 3 into 2 and 1. Weigh 
the 2; if they balance the 
1 is the lighter one. 
eo IDS Texinayy 
pits jee WAS 
pots 
lots Dace 4 
loss 5) 
lose 5 
hose 
10 home 
10 some 
10 sole 
sold 
gold 
good 





WooO*7 
ee | 
“SIR DM 
Woh on 
HR 


"ou ow 


5 
3 
0 








p. 74 Ses Bee Pas *) 
2 5S xe +4e=F9 Fold the bottom under. 
pp. 2o-start ets. ML 9 
p- 78 $54 | S 
p._80 Mike and Sue Open slightly; fold the 4 and 


Al 


len and Carol S over the 6. 

















. Ed and Jane 
p- 29 milestone 
p. 835 bookkeeper 
Dooly fiour. 
floor p. 90 Avs. C Bas. Ag. vs. 
flood 4 to 2 Syerey (0) (0) ero) (0) 
blood Fold the 1 and 2 over the 3. 
brood p- 95 
broad p. 102 comb 
bread come 
home 
p.- 55 7744 hole 
hale 
Pesce 0980 hall 
12J 1089708 hail 
108 hair 
a 
p. 104 Alex 40h 
“108 Ed 60 h 
108 
De Oe. ANG) 
a!) ae p- 110 
837 Into the boat since 


the weight is displaced. 


Wap 








p- 143 Man Det220) 3 Xa lee eens D. oll 1/07 km 
OF feteO =38 
Dip kA Se 1 2 Oren) Bee WES Deeo2) 10 is one 
: ? ; 5 : accepted meaning. 
7 < De 220062 Mm 
Sear ae = p. 3185 2x4-6=2 
~ z : 5 ; p-_237 In the answer, 3+775=2 
rear earh the first 2 digits Teer ee A 
tees are the age, the wt peek 
eS second Z digits are DP: ? 
; ; ; ; : the change. 75 , 
eae 100(10x+y) + (10a+b) rate 
age change D 
p- 147 8 gids EN 
00 408 (0 an pes 0 gone 
pees wi ena 9-2-1=6 
Hy powo4 8=4x3=6 
eae 
hare p. 334 
2) HH, = ane Hy hard 
ey lard 
laid 
= said 
3) H,L,—_> L, sail zh4 
S H, soil Pp 
soul 
4) eH = — soup 
mS : 2 
3 p. 261 
5)) HzL,——> HL. 
p- 204.5 x-5 
p. 153 bread Ne 
gr p. 271 1x2+5=7 
be 9:3+4=7 
lest el 
blast 
p. 274 1953125 
poe and 512 
p- 159 2178 Pp: 2/0) "eye 
4 lye 
8712 lie 
lid 
p. 167 7, p._ 280 adventitions 
p- 288 60 min 
p- l/l oe p. 289 72.56 
lost 
p. 291 32x46-23x64 F 
loft "-34x86=43x68 ie re 
oCe | 39x31=93x13 mene 
Oe 82x14=28x41 rene 
IY ey eacer ile 10" = 1 ee 
ey er iaretbe iS oe 
Aes fe Soe 
p-_185 Sovereignty 2 
p.o0or black z 
Loom Cicer DeecigomO 8 tomo 
|i Cie slack 1+9+3=4 
cies shack 8x2:4=4 
Eee shark 
ace SUES p. 378 flour 
ook shale foul 
whale foil 
: while : 
p- 190 8 pairs ae oa 
194 251453 i a 
os _ Behe 60753 p. 507 x=4 file 
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